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TABLE 13.1 Stages of Lung Development

Stage Period Comments

Embryonic 3-7 wk Embryonic lung bud emerges from the foregut.

Pseudoglandular 5-17 wk Airway tree is formed through a process of extensive branching accompanied
by growth.

Canalicular 17-24 wk Angiogenesis and vasculogenesis form the developing vascular netwark.

Saccular 24-38 wk Alveoli begin to form through thinning of the mesenchyme, apposition of
vascular structures with the air spaces, and maturation.

Alveolar (postnatal) 36 wk-2 yr Further alveoli development and maturation occurs.

Pseudoglandular stage Early canalicular stage

Systemic vessels
Foregut Lung bud b

Developing airways L- »
Angioblasts ®

Branching morphogenesis
Fig. 13.2 Lung branching morphogenesis occurs during the pseudoglandular stage of lung development. It is
the process by which the embryonic lung develops the primitive airway system through extensive branching.
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modeled by use of the principles of fractal geometry, which allow for efficient filling of the thoracic space.
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Fig. 15.3 Total cross-sectional area of the airways is depicted for sev-
eral generations of airways. The total cross-sectional area increases
dramatically in the respiratory zone. Consequently, the velocity of gas
entering the respiratory zone decreases and resistance is low.
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TABLE 14.2 Causes of Dyspnea TABLE 14.1 Major Symptoms of

Classification Examples Respiratory Disease
Airways disease  Chronic ohstructive pulmonary disease Cough
Asthma Sputum
Laryngeal disorders Homoptysis
Epiglottitis, bronchiolitis, and croup in chikdren Dy=pnaa (acuta, prograssive, o paroxysmal)
Tracheal stenosis or abstruction (fareign body or tumer) Wheare
Tracheomalacia Chast pain
Bronchiactasis (immunodeficiancy statas, allergic broncho- Fevar
pulmanzary aspergillosis, ciliary dyskinesia, cystic fibrosiz) Haarsaness
Parenchymal lung  Pneumania Night sweats
disease Interstitial lung diseases
Dhfiterative bronchialitis
Pulmorary edema due to incraasad vascular parmaability
|acute respiratory distress syndroma)

Infiltrative 2nd matastatic malignancies
Pulmanary circu-  Pulmonary thromboembolism
lation disorders  Pulmonary arterizl hypartansion
Pulmorary arteriovenous matformation
Chest wall Prneumathorax
and pleural Phawral effusion or lana-volume ascites
disorders Phaural tumar
Fractured ribs, fail chest
Chest wall deformities
Neuromuescular diseases
Bilztaral diaphragmatic paresis
Cardiac disordars  Pulmonary edema due to baft heart failure
Ntyocardial infarction
Pericardial affusion or constrictive pericarditis
Intracardiac shunt
Hematologic Anemia
disorders Mathamaglobinamiz
Carbon monaxida poisoning
Acuta chest syndrome (sickle cell disaasa)
Noncardiorespi- — Psychoganic disazses (yperventilation)
ratory disordars - Midbrain lesion
Metabalic or Matabolic acidosis (disbetic katoacidosis, sepsis, severa
andocring datydration, inbom arrors of matabolism)
disorders Hyperthyroidizm
Hypothyroidism

Hyperammonemia
Hypocalcemia {karymgospasm]
Anaphylaxis
Smake inhalation
Chemical agant axposures |phosgene, chlorina, cyanide)
Dnag averdase (salicylates)
Dther causas Biologic and chemical weapons {anthrax, tularemia,
phosgena, nitrogen mustard, nerve agants, ricin]
Submarsion injury {near-drowning)
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FIGURE 287-3 Inflammatory cells and mediators involved in type 2 and non- type 2 inflammation.
Allergens and nonallergic stimuli can trigger activation of multiple inflammatory cells and release of mediators
that are responsible for recruiting and activating these cells. The mediators can affect airway smoothmuscle
proliferation and hyperresponsiveness and fibroblast proliferation and matrix deposition. BLT2, leukotriene
B4 receptor 2; CRTH2, chemoattractant receptor-homologous molecule (PGD2 receptor); CXCL8, CXC motif
chemokine ligand 8; CXCR2, CXC chemokine receptor 2; GATA3, GATA Binding Protein 3; GM-CSF, granulocyte-
macrophage colony-stimulating factor; IFN-y, interferon gamma; ILC2, innate lymphoid type 2 cells; KIT, mast/
stem cell growth factor receptor; LTB4, leukotriene B4; MPO, myeloperoxidase; NO, nitric oxide; IL, interleukin;
PGD2, prostaglandin D2; ROS, reactive oxygen species; SCF, stem cell factor; Th, T helper; TNF-a, tumor necrosis
factor a; TGF-B, transforming growth factor B; Th, T helper; TSLP, thymic stromal lymphopoietin.
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TABLE 287-3 Differential Diagnosis and Comorbidities That
May Make Asthma Difficult to Control

Differential Diagnosis of Diseases with Overlapping Symptoms That
Can Present with Obstructive Pulmonary Function Tests

Heart failure

Chronic obstructive pulmonary disease (COPD)

o, antitrypsin deficiency

Airway obstruction from mass or foreign body

Inducible laryngeal dysfunction (vocal cord dysfunction)
Bronchiolitis obliterans

Bronchiectasis

Tracheobronchomalacia

ﬁnmorbidities That Can Make Astﬁma Difﬁcuit to Controlr

1.
2,
3.
4.
5.
b.
¥
8.

Chronic rhinosinusitis +/- nasal polyposis

Obesity

Gastroesophageal reflux disease

Inducible laryngeal dysfunction {vocal cord dysfunction)
COPD

Anxiety/depression
Obstructive sleep apnea
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